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INTRODUCTION 


HE relative positions of the earth and the various heavenly 
bodies continually change, and these changes imply that some 
of them, at least, are in motion. The difficult part of the 

question is to determine the part of the change which is due to the 
motion of each. This is illustrated and emphasized by the fact that 
in antiquity it was believed by some philosophers that the earth was 
absolutely at rest, and that all apparent motions were due to actual 
motions of the moon, sun, planets, and stars; by others, that the earth 
rotated on its axis, but that the moon, sun, and planets all revolved 
around it; by others, that the planets revolved around the sun, and that 
the sun with its retinue of planets revolved around the earth; and by 
others, chief of whom was Aristarchus of Samos (310-250 B.C.), that 
the earth rotated, and that the earth and planets revolved around the 
sun. It is an interesting fact that each one of these theories agreed 
with all the data which their authors possessed as well as any other, 
for it was only the relative motions they were explaining. If they had 
had any fixed point of reference to start from, it could easily have 
been determined which theory was correct. The difficulty is illustrated 
by the experience which everyone has had of sitting in a railway 
coach with another coach very near at the side. When one of the 
coaches starts the observer at once knows that one is moving, but 
he can not tell which it is until he sees some object known to be fixed 
on the earth. If we ever get airships passing each other at high alti- 
tudes, some amusing experiences along this line may be expected. 

~ Copyright, 1904, by E. M, Lehnerts 
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At present it is universally believed by civilized peoples that the 
earth rotates on its axis and that it revolves around the sun. It is 
also known that this has been proved, but it must not be supposed 
that it has been proved except on the basis of certain .assumptions, 
or axioms, as doubtless everything is proved. This may appear to 
weaken the case a little, but most of the axioms involved have an 
immeasurably wide verification in human experience. It is something 
like the results obtained in ordinary Geometry, which are always sup- 
posed to be of the most certain character although they are directly 
based on axioms which are admittedly incapable of proof. The rec- 
ognition of these conditions simply shows us that there is a possibility 
of other perfectly logical explanations, just as there are Geometries 
other than the ordinary which are just as logical and at the same time 
agree just as well with every experience, but which seem to our minds 
much less simple. How often do we unconsciously accept as an axiom 
that, of a number of possibilities, the one which seems simplest is 
necessarily correct! 

The objects of this paper are to describe what are believed to be 
the actual motions of the earth and the reasons for these beliefs, to 
state on what axioms they are founded, and to discuss some of the 
indirect conclusions which follow. 


THE ROTATION OF THE EARTH 

The first philosopher of antiquity after Pythagoras (569-470 B.C.) 
who seems to have advocated the rotation of the earth was Heraclitus 
of Pontus (about 380-320 B. C.). He was a friend and disciple of 
Plato (428-347 B. C.), a contemporary of Aristotle (384-322 B. C.), 
and an immediate predecessor of Aristarchus of Samos (310-250 B. C.) 
who strongly supported his views, and argued for the heliocentric 
theory of the solar system. Unfortunately Aristotle, whose towering 
genius was a guide not only for most of his contemporaries but also for 
the civilized world for more than a thousand years, maintained that 
the earth was the fixed center of the universe, although admitting 
and attempting to prove its sphericity. It follows from the statements 
in the Introduction that this error should not lessen our respect for 
his remarkable talents, for physical theories bear necessarily the imprint 
of the epoch in which they were born. To judge them justly, it is 
necessary to exclude from our consideration all their faults which 
appear only in the light of subsequent discoveries. 

Since the time of Copernicus (1473-1543) the present Casey of 
the rotation of the earth has been almost universally held. However, 
Copernicus gave no proof that the earth rotates except that it seems 


i 
; 
ji 
if 
{ 
il 
H 
i 
| 
h 
i 
| 


ain MOTIONS OF THE EARTH 147 


more simple than that the whole heavens should turn around it. After 
Galileo (1564-1642) had applied the telescope to celestial objects the 
idea of rotation was supported by analogy with the other planets 
and sun, whose apparent rotations could not be explained except on 
the hypothesis that they actually turn on their axes. So far we have 
the uncertain proofs (?) of simplicity and analogy. 

After Newton (1642-1727) published his celebrated laws of motion 
in 1686 a new series of demonstrations based on these axioms became 
possible. The first was due to Newton himself who showed that, assum- 
ing that the earth rotates, it will be bulged at the equator, and conversely. 
The demonstration was completed in 1745 by the verification of the 
oblateness from the measures of Picard in France, of Bouguer La 
Condamine and Godin in Peru, and of Maupertuis in Lapland.* 

Newton also pointed out the fact that if a body is dropped from 
a great elevation, it will strike the earth a little east of the foot of the 
plumb line let fall from the starting point. The reason for this is quite 
simple. The body is subject to an eastward motion due to the rotation 
of the earth which is greater than that at the surface of the earth where 
’ it strikes. Now, the fact that it falls does not interfere with its east- 

: ward motion; consequently, during the time of its fall it goes farther 
eastward than the foot of the plumb line goes, and the deviation is 
the result. The variation is small, amounting to about two inches in 
a fall of 500 feet in our latitude, and air currents make its successful 
execution very difficult. Nevertheless, it was successfully performed 
by Benzenberg at Hamburg, in 1802, by Reichert at Freiberg, in 1831, 
and more frequently in recent times, mostly in deep mine shafts. This 
argument is based directly on the laws of motion. 

It follows from the laws of motion that a pendulum tends constantly 
to swing in the same plane. It is easy to see that if a pendulum were 
suspended at the pole of the earth, the earth would rotate under it; 
that is, the plane of the swing of the pendulum would apparently 
rotate in the opposite direction with the period of a day. At the earth’s 
equator there would be no rotation at all. At intermediate latitudes 
: . there would be a rotation, though slower than at the poles, the rate 
4 depending upon the latitude in a way which can not be derived by 
simple methods. This experiment was devised and carried out with 
great success by Foucault at Paris, in 1851, and has been many times 
repeated by others. 

The gyroscope experiment, also due to Foucault, is essentially of the 
same character, the pendulum being replaced by a heavy rotating wheel. 


* See Tore JouRNAL oF GEoGRAPHY, November, 1903, p. 485. 
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more simple than that the whole heavens should turn around it. After 
Galileo (1564-1642) had applied the telescope to celestial objects the 
idea of rotation was supported by analogy with the other planets 
and sun, whose apparent rotations could not be explained except on 
the hypothesis that they actually turn on their axes. So far we have 
the uncertain proofs (?) of simplicity and analogy. 

After Newton (1642-1727) published his celebrated laws of motion 
in 1686 a new series of demonstrations based on these axioms became 
possible. The first was due to Newton himself who showed that, assum- 
ing that the earth rotates, it will be bulged at the equator, and conversely. 
The demonstration was completed in 1745 by the verification of the 
oblateness from the measures of Picard in France, of Bouguer La 
Condamine and Godin in Peru, and of Maupertuis in Lapland.* 

Newton also pointed out the fact that if a body is dropped from 
a great elevation, it will strike the earth a little east of the foot of the 
plumb line let fall from the starting point. The reason for this is quite 
simple. The body is subject to an eastward motion due to the rotation 
of the earth which is greater than that at the surface of the earth where 

it strikes. Now, the fact that it falls does not interfere with its east- 
, ward motion; consequently, during the time of its fall it goes farther 
eastward than the foot of the plumb line goes, and the deviation is 
the result. The variation is small, amounting to about two inches in 
a fall of 500 feet in our latitude, and air currents make its successful 
execution very difficult. Nevertheless, it was successfully performed 
by Benzenberg at Hamburg, in 1802, by Reichert at Freiberg, in 1831, 
and more frequently in recent times, mostly in deep mine shafts. This 
argument is based directly on the laws of motion. 

It follows from the laws of motion that a pendulum tends constantly 
to swing in the same plane. It is easy to see that if a pendulum were 
suspended at the pole of the earth, the earth would rotate under it; 
that is, the plane of the swing of the pendulum would apparently 
rotate in the opposite direction with the period of a day. At the earth’s 
equator there would be no rotation at all. At intermediate latitudes 
: there would be a rotation, though slower than at the poles, the rate 
' depending upon the latitude in a way which can not be derived by 
simple methods. This experiment was devised and carried out with 
great success by Foucault at Paris, in 1851, and has been many times 
repeated by others. 

The gyroscope experiment, also due to Foucault, is essentially of the 
same character, the pendulum being replaced by a heavy rotating wheel. 


* See THE JouRNAL oF GEOGRAPHY, November, 1903, p. 485. 
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There are other proofs of the same general character, though less 
conclusive, such as the direction of trade winds, ocean currents, direc- 
tion of rotation in cyclones, ete. 

A method of independent character consists in measuring motion 
in the line of sight by means of the spectroscope. When a celestial 
object, as the sun, is rising in the east the observer is approaching it 
owing to the earth’s rotation, and when it is setting he is receding at 
the same rate. It follows from the wave theory of light that this motion 
causes a slight change in the apparent color of the source of light, 
just as the motion of a locomotive has an effect upon the pitch of its 
whistle. The spectroscope is an instrument which can be used to 
measure extremely slight changes in color, and consequently motion 
in the line of sight. By observations of stars near their times of rising 
and setting the rotation can be proved, though the amount of motion 
is near the limits of observation. 

The question of whether the rotation is uniform or not was discussed 
in the paper on Time.* The conclusion was that while the rate of 
rotation is almost certainly not exactly uniform, the variations are 
extremely slight and very much below the limits of observation. 


THE VARIATION OF LATITUDE 


The latitude of a place on the earth depends upon its distance 
from the earth’s pole, which is determined by the earth’s rotation. 
Now if the earth’s axis of rotation is not always the same, the pole 
will not always be at the same point, and the latitude of every place 
will vary. There is no dynamical reason why it may not change if 
the earth is given the proper disturbance but the period of variation 
will be a perfectly definite interval of time depending upon the size, 
mass, distribution of density, rate of rotation, and rigidity of the earth. 
It is something like the wabbling which may be set up in a “sleeping” 
top by a little external disturbance, though the analogy is not perfect. 
Assuming that the earth is perfectly rigid Euler and Laplace showed 
that such a wabbling in its rotation must take place, if at all, in 305 
days. It was not supposed that the lack of perfect rigidity would 
make very much difference in the period. Since no wabbling with 
this period, or indeed any other, had been found, it had come to be 
firmly believed that the earth’s axis is sensibly fixed; but between 
1880 and 1890 new observations of extraordinary precision, chiefly by 
Kiistner at Berlin, showed beyond a doubt that there is a variation 
of at least two- or three-tenths of a second of are corresponding to a 


* THe JOURNAL OF GEOGRAPHY, September, 1903, p. 354. 
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shifting of the pole by twenty or thirty feet. This work has since been 
amply verified by observers in many places, and the question is of 
such importance that by international codperation observatories have 
been established in Maryland, California, Japan, and Italy to make 
further investigations along this line. The whole amount of the varia- 
j tion does not exceed six-tenths of a second of are, or about sixty feet, 
and is exceedingly irregular. The accompanying figure which repre- 
sents sixty feet square shows the variation of the position of the pole 
from 1890 to 1898 according to the computations of Albrecht. Dr. 


4 91.0 
_| 
\ 
\ 
\ 


+040 +040 
+080 +040 0:60 -o40 


Fic. 1. Albrecht’s computations showing the variation of the tositions of the pole, 1890-1808. 
From Young’s Manual of Astronomy. 


Chandler has shown that this motion is the resultant of at least two 

- simpler ones, the smaller one having a period of one year and the larger 

one a period of 428 days. Although the combined effect is always 

| small it is conceivable that it may some time give rise to interna- 
tional complications where boundaries are defined by latitude alone. 

There are two questions which at once arise in one’s mind. One 

is, what is the source of the disturbance, and the other, how it happens 


{ that the larger period differs so much from that given by theory. 
|. Any change of material on the surface or in the interior of the earth 
will cause a change in the axis of rotation. 


Large masses are shifted by atmospheric currents, the flow of rivers, 
the deposit of snow, etc., but these causes very nearly balance each 
other, and even if they did not, the masses involved in them are so small 
compared to that of the whole earth that the results would be quite 
inappreciable. At present the cause of the variation of latitude is 
not certainly known. Much less is there any assignable cause for such 
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large variations in latitude as some have imagined in attempting to 
explain the marked changes in climate which different parts of the earth 
have undergone. The researches of Darwin and Schiaparelli have 
shown conclusively the incompetency of such a theory. 

The second question has been given a reasonable answer by Professor 
Newcomb and others. As has been stated, the 305-day period is found 
under the hypothesis that the earth is perfectly rigid. The thought 
that a nearly rigid body would behave sensibly as a perfectly rigid one 
is suggested by our experience with very small bodies. The leverage 
for strain increases so much faster than the resisting power, as the size 
increases, that matters are quite altered in large bodies like the earth. 
A glass marble will lie on a rigid support and preserve its shape almost 
perfectly; but if it were a few miles in diameter, it would flow out at 
the bottom like a viscous mass. Newcomb made a test of the effect 
of a lack of rigidity on the period of wabbling by assuming that the 
earth has the rigidity of steel. His computation showed that if this 
hypothesis were true, the period would be 443 days, somewhat greater 
than that observed. Consequently the actual effective rigidity must 
lie between perfect rigidity and that of steel, or the period of variation 
of latitude shows that the earth is on the average a little more rigid than 
steel. It should be added that a number of other tests, such as certain 
tidal phenomena and the transmission of earthquake waves, lead to the 
same conclusions. Here Dynamics and Astronomy unite in giving the 
geologist precious results respecting the condition of the interior of 


the earth which his own methods seem powerless ever to reach. 
(To be concluded in the May issue.) 


TRANSPORTATION* 
PART II 


BY JOHN THOM HOLDSWORTH 
Projessor of Commercial Geography, Drexel Institute, Philadelphia 


CONTEST BETWEEN CANAL AND RAILWAY 


‘* T N no country has there been a longer or more severe struggle between 

| canals and railroads than in the United States. . . . In no 

country have railroads and canals been afforded equally free scope 

for development, and in no country have transportation rates been 

cut so fine and reduced so low.” + At the outset, however, this struggle 

2 ~* Continued from THe JouRNAL oF Geocrapny, Vol. III, No. 3, March, 1904, 
page 120. 

+ Jeans, p. 192. 
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was waged under very unequal conditions. Up to 1851, the railroads 
' were greatly handicapped by having to pay canal tolls on their tonnage, 
and, in some instances, being prohibited from carrying freight. ‘The 
State authorities looked upon the canals as a trust confided to their keep- 
ing, and protected them against the railroads.’”’* With the repeal of these 
discriminating laws in 1851, railroads developed rapidly. In 1857, 
the total traffic of the canals declined 772,000 tons, while at the same 
time railroad traffic had a large increase. The railroads not only 
offered much more rapid transportation, but also very low rates, and 
entered into arrangements with steamers on the lakes and rivers to 
divert freight from the canals over their roads. Hadley says of this 


Copyright, 1904. From Dodge's Advanced Geography. 
Fic. 5. Traveling along the Erie Canal. 
The passage is only wide enough for the passage of canal boats, and 


the canal is not deep enough jor large boats. 

contest: ‘‘From 1853 to 1859 there was a fight for supremacy between 
canal and railroad. . For twelve. years more there was a contest for 
profits. Then it became a question whether the canal could pay 
expenses of maintenance; a question which was finally decided in the 
negative.” + 

At present only three States—New York, Ohio, and Illinois—own 
or give aid to canals. (See Figs. 5 and 13.) All the others have 
leased, sold, or abandoned these waterways which have been unable 
to meet the competition of the railroads. (See Map IV, page 153.) 

A statement is appended showing the cost and date of construction, 
length, number of locks, and navigable depth of the principal canals 
of this country used for commercial purposes.{ (See Map IV, page 153.) 


Jeans, p. 197. 
+ Hadley, p. 30. 
t World Almanac, 1903. 
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tuck Sound, N ae. 
1,500,000 1847 9 . 11 Savannah R., to 
Augusta, Ga. 
1 ee 3,581,194 1849 35 109 4 7 N. Y., to Lyons 
alls, N. Y. 
Cayuga & Seneca.......... 2,282,682 1830 25 l1 7 Montezuma, N. Y¥., % 
Cayuga & Seneca L. 
4,044,000 1822 81 32 6 Whitehall, N. Y., to 
West Troy, N 
Chesapeake & Delaware... . 3,730,230 1829 14 3 9 Chesapeake City, Md., 
to Del. City, Del. 
Chesapeake & Ohio... ..... 11,290,327 1850 184 73 6 Cumberland, Md., to 
Washington, D.C. 
90,000 1847 22 1 6 Miss. River to Bayou 
Black, La. 
Delaware & Raritan. ....... 4,888,749 1838 66 14 7 New Brunswick, N. J., 
E to Trenton, N. J. 
Delaware Division. ........ 2,433,350 1830 60 33 6 eae, Pa., to Bristol, 
Des Moines Rapids. ........ 4,582,009 1877 74 3 5 At Des Moines Rapids, 
Mississippi Riv. 
Dismal Swamp ............ 2,800,000 1822 22 7 6 Connects Chesapeake 
Bay with AlbemarleS. 
52,540,800 1826 387 72 7 N. Y., to Buf- 
N.. ¥. 
Mattimuskeet, N. C. 
Galveston & Brazos........ 340,000 1851 38 34Galveston, Tex., to Bra- 
zos River, Tex. 
975,481 1843 42 26 4 — to Nelson- 
ville, O. 
Illinois & Michigan. ........ 7,357,787 1848 102 15 6 a to La 
alle, 
Illinois & Mississippi... ..... 568,643 1895 44 3 7 Around lower rapids of 
Rock R. con. with Miss. 
Lehigh Coal & Navigation Co. 4,455,000 1821 108 57 6 — Pa., to Easton, 
‘a. 
Louisville & Portland... ... 5,578,631 1873 24 2 At Falls of Ohio R., 
Louisville, Ky. 
Miami & Erie... ....5...... 8,062,680 1835 274 93 — O., to To- 
O 
°6,000,000 1836 103 33 5 Easton, Pa. to Jersey 
it 
Muscle Shoals & Elk R.Shoals 3,156,919 1889 16 11 6 Big Muscle Shoals to 
Elk R. Shoals, Tenn. 
Newberne & Beaufort ...... ........ 3 None Clubfoot Creek to Har- 
low Creek, N. C. 
407,810 1840 16 5 3 Savannah R., Ga., to 
Ogeechee River, Ga. 
4,695,204 1835 317 150 4 Cleveland: O., to Ports- 
mouth, 0. 
5,239,526 1828 38 18 7 Oswego, N. Y., to Syra- 
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MAP IV. A MAP SHOWING THE CANALS IN USE AND ABANDONED IN THE NORTHERN UNITED STATES. 
Based, by permission, on a map from Tilden & Clark's Geography of Commerce, published by B. H. Sanborn & Co., Boston. 
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$7,731,750 1839 193 71 6 Columbia, Northumber- 
land, W-B. Hunting- 
don. 
Portage Lake & L. Superior.. 528,892 1873 25 Nonel5 From Keweenaw Bay to 
Lake Superior. 
1899 7 26 Port Arthur, Tex., to 
Gulf of Mexico. 
70,000 1880 10 5 Fla., to Melrose, 
a. 
Sault Ste. Marie.......... 4,000,000 1895 3 1 18 Connects Lakes Supe 
rior and Huron at St. 
M. River. 


Schuylkill Navigation Co. . ..12,461,600 1826 108 71 6}Mill Creek, Pa., to Phil- 
adelphia, Pa. 
Sturgeon’s Bay & L.Michigan 99,661 1881 14 None15 Between Green Bay and 


Lake Michigan. 
Gt. Mary's Palle: .... _ 7,909,667 1896 14 1 21 Connects Lakes Supe- 
rior & Huron at Sault 
Ste. Marie. 
Susquehanna «& Tidewater .. 4,931,345 1840 45 32 54Columbia, Pa., to Havre 
de Grace, Md 
ee 607,269 1843 25 11 4 Rochester, O., to Ros- 
coe, O. 
23,796,353 26 55 14 Connects Lake Ontario 


and Lake Erie. 


Despite the abandonment of many lines of State and private canals. 
the interest and faith in canal transportation, properly adapted to 
modern conditions, has not died out by any means. ‘Canals as they 
were a century ago have no longer any function to fulfill that is worthy 
of serious consideration. Their mission is ended, their use is an 
anachronism. The canal of the future must be adapted to the new 
conditions of commerce.” Chief interest continues to center about 
the Erie Canal, connecting New York with the steadily increasing 
trade of the Great Lakes, in grain, ore, timber, animal products, coal, 
ete. (See Figs. 5 and 6.) These bulkier raw products, which originate 
largely in the States drained by the Great Lakes system, are shipped to 
the foot of navigation at Buffalo. Thence they are transported by barges 
through the 387 miles of the Erie Canal to Albany, and down the broad 
Hudson to the docks of New York. The competition of the railways, how- 
ever, has gradually overshadowed the canal, and now it retains only 
a very small part of the traffic between the lakes and the seaboard. 

The canal has brought such inestimable benefits to the State of 
New York, and especially to the cities of New York and Buffalo, that 
many plans have been projected to improve it so as to meet the demands 
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| of modern traffic. As completed in 1825 it was 40 feet wide on the 
surface, 20 feet at the bottom, and 4 feet deep. Enlargements were 
AR made from 1836 to 1862 so that the dimensions were: Surface width, 
70 feet; bottom width, 56 feet; depth, 7 feet. This canal, improved 
but little since, accommodated boats 98 feet long, 174 feet beam, 
drawing 6 féet of water, and having a cargo capacity of about 250 
tons. In 1895, the legislature voted $9,000,000 for deepening the 
Erie, Champlain, and Oswego canals, but this sum proved quite inade- 
quate. 
For many years there has been an earnest agitation for a deep-sea 
waterway, large enough to carry ocean-going vessels, from the lakes 
to the Hudson. Two surveys have actually been made: the St. Law- 


Copyright, 1904. From 
Fic. 6.__Canal boats from the Erie Canal being towed to steamers in 
New York Harbor for the transshipment oj their cargoes. 


rence-Champlain route, suggested by the Cleveland Commission of 
1896, and the Oswego route, approved by the Raymond-Noble-Wisner 
Commission appointed by President McKinley. The first route would 
require a canal from Tonawanda, near Buffalo, to Oleott on Lake Ontario, 
thence down the St. Lawrence to a point opposite Montreal. From 
here a canal would cross to the Richelieu River, thus giving connection 
with Lake Champlain,-which in turn is connected by the Champlain 
Canal with the Hudson. The Oswego route would follow a canal from 
near Buffalo to Oleott, then by Lake Ontario to Oswego, where it 
would turn inland along Oneida Lake and the Mohawk River to Cohoes i" 
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Fic 7. Canal boats about to enter the locks. A 
river. Here a dam has been built across the river in order to supply the canal with water. 
on the Hudson. This latter route, besides being 244 miles shorter than 
the Champlain route, has the advantage of being entirely within the 
American line. ; 

The latest project to find favor, however, is the barge canal recom- 
mended by the expert Committee on Canals appointed by Governor 
Roosevelt. A bill embodying the recommendations of this Commission 
recently passed the New York Legislature, and in November last the 
voters of the State agreed to make the proposed improvements at a 
cost of $101,000,000. The bill provides for the enlarging and rebuilding 
of the Erie and Oswego canals to carry boats 150 feet long, 25 feet 
wide, and 10 feet draft, with a cargo capacity of 1,000 tons each. The 
Champlain Canal is to accommodate boats of 250 tons. The proposed 
new canal over the old Erie route is to follow the present canal for 
about two-thirds of the distance. It will be fit for use by steamers of 
900 tons capacity towing two barges of 1,000 tons each. It is estimated 
that these barges, capable of carrying 33,333 bushels of wheat each, 
could do a profitable business at eight-tenths of a cent per bushel from 
Buffalo to New York. 

With the enormous development of traffic in the new raw products 
of the Mississippi Valley, the demand for an inland waterway connecting 
the Great Lakes with the Mississippi has become more urgent. The 
marvelous growth of the port of New Orleans in recent years shows 
how the trade of the great valley has increased, and the construction 
by the United States of the Isthmian Canal will undoubtedly greatly 
augment the volume of river tonnage. President Madison urged the 
great need of a ship canal connecting Lake Michigan and the Mississippi 
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| so that light-draft war vessels could reach the great inland seas in case 
of war with Canada. When repeated attempts to secure the aid of the 
4 Federal Government had failed, the city of Chicago, unaided, under- 
took to build a connecting waterway, which, however, was to answer 
| sanitary rather than military or commercial needs. Work on the 
Sanitary and Ship Canal was begun September 3, 1892, and completed 
January 2, 1900. It connects Lake Michigan at Chicago with the 
Illinois River at Lockport, a distance of thirty-four miles. ‘The 
| canal was cut for the purpose of giving to the city of Chicago proper 
drainage facilities by reversing the movement of water which formerly 
flowed into Lake Michigan through the Chicago River,’ and turning 
| a current from Lake Michigan through the Chicago River to the Illinois 
River at Lockport, and thence down the Illinois River to the Mississippi. 
| The minimum depth of the canal is 22 feet; its width at bottom, 160 | 


feet; and the width at the top from 162 to 290 feet.” (See frontis- 
piece, facing page 145.) The channel discharges 360,000 cubic feet per 

| minute, which capacity can be largely increased. The total cost of this | 
greatest feat of sanitary engineering in the world was $34,000,000. It | 

is expected that Congress will make it a commercial highway by | 

deepening the Illinois and Mississippi rivers to fourteen feet and con- 

| structing locks for fleets of barges from Lockport, the terminus of the 

drainage canal, to St. Louis. : 


Used by permission of the Detroit Photographic Company. 
Fic. 8. Shipping wharf on the Mississippi River Levee at New Orleans. 
Ifa aay ms were built connecting the Great Lakes with the Mississi, ipps River, the value of New 
leans as a shipping port for the Mississippi Valley States would be vastly increased. 
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PROPOSED CANALS 


In the last few years Congress has been deluged with memorials 
pleading for ship-canal connections. Philadelphia has long urged the 
necessity of a canal across New Jersey to New York harbor; Baltimore 
demands a passage across Delaware; Pittsburg seeks a ship canal from 
the Allegheny River to Lake Erie, and Cincinnati demands a similar 
channel to Toledo; Chicago urges the completion of a 22-foot waterway 
to St. Louis, and, also, a canal west to the Mississippi; and Minneapolis 
expects to get a ship canal to Duluth. 


CANADA’S WATERWAYS 


Relatively to her trade and population, Canada has one of the 
most extensive and perfect systems of canal communication in the 
world. Inasmuch as the principal articles of her trade are raw prod- 
ucts, she has carefully developed cheap water transportation, using as 
a basis the great drainage system of the Great Lakes-St. Lawrence. 
Canada has spent on her canals $12 per head as against our 15 cents, 
and has under consideration yet larger canal projections. Canadian 
vessels (and by the Washington treaty of 1870, American vessels also) 
now have a 14-foot waterway from the head of Lake Superior to tide 
water, a distance of over 2,000 miles. Some boats loaded at Chicago 
have actually made the passage through the Canadian canal system 
to England without breaking bulk. 


Used by permission of Doubleday, Page @ Co. 
Fic. 9. Congested transportation, 


This fleet of lake carriers is tied up at Sault Ste. Marie because of a blockade caused by ‘heavy 
traffic in the canal. 
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Fic. 10. Modern Lake and Canal Transportation. 


A whaleback jreighter passing through the ‘‘Soo"’ locks in_the Sault Ste. Marie canal between Lake 
Superior and Lake Huron. 


| The important canals of the Dominion are as follows:* 

I. The through route between Montreal and the head of Lake Superior. 

1. Lachine, 84 miles, extending from Montreal to Lachine, over- 
coming the St. Louis rapids. 

2. Soulanges, 14 miles, extending from Cascade Point to Coteau 
Landing, overcoming several rapids. 

3. Cornwall, 11 miles, from Cornwall to Dickenson’s Landing, past 
the Long Sault Rapids. 

4. Williamsburg Canals (the Farrans Point, Rapide Plat, and Galops 
canals) 112 miles. 

5. Murray, 5 miles, extending through the Isthmus of Murray 
between the Bay of Quinte and Lake Ontario, thus enabling 
vessels to avoid the open-lake navigation. 

6. Welland, 26? miles, connecting Lakes Ontario and Erie, and 
avoiding Niagara Falls. This canal was constructed in 1833, 
enlarged in 1871, and again in 1900. It has 25 locks, with a 
total rise of 327 feet, and cost $25,000,000. 

7. Sault Ste. Marie, 14 miles, through St. Mary’s Island on the ie 
north side of the rapids in the St. Mary River, and connecting 
Lakes Huron and Superior. 
II. Ottawa River canals, avoiding rapids between Ottawa and Montreal. 


* Report Canadian Department of Railways and Canals, 1900. 
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Fic. 11. Port Said. 
The northern entrance to the Suez Canal. At this port all vessels passing through the canal pay toll. 


III. Rideau, 126 miles, connecting Ottawa on the River Ottawa with 
Kingston at the eastern end of Lake Ontario. 

IV. The Trent extends from Trenton on the Bay of Quinte, Lake 
Ontario, through a chain of lakes and rivers to Lake Huron. 
As yet there is not a connected system of navigation. 

V. The Richelieu & Lake Champlain commences at Sorel, at the con- 
fluence of the St. Lawrence and the Richelieu, 46 miles below 
Montreal, extends along the river Richelieu, through the 
Chambly Canal to St. Johns, thence down the Richelieu to 
Lake Champlain. It is eighty-one miles from Sorel to the 
boundary line. 

VI. St. Peters connects St. Peters Bay on the southern side of Cape 
Breton with Bras d’Or Lake. 

Canada’s total expenditure on her canals up to June 30, 1900, 
amounted to $95,317,000. Still other canal projects are contemplated, 
notably the Montreal, Ottawa, and Georgian Bay Canal, intended to 
divert the trade of the Lakes to Montreal. When completed it will 
bring Duluth and Chicago 500 miles nearer to Montreal, and will afford 
a direct, air-line route to Liverpool, saving 1,000 miles over the route 
via New York. Much interest has been shown, too, in the project to 
connect Winnipeg, in the center of the great Manitoba wheat fields, 
with the Great Lakes by a ship canal. That Canada realizes the great 
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importance of her chief water route is shown by the agitation to deepen 
the Lakes-St. Lawrence channel to eighteen feet throughout. 


GREAT SHIP CANALS OF THE WORLD 


The artificial waterways of the world, properly termed ship canals, 

are: * 

1. Suez Canal, begun 1859, completed 1869. In its present form the 
canal cost about $100,000,000. It is without locks, being at the 
sea level throughout the 90 miles of its length. Passage through 
the canal averages about 18 hours. The tolls are-9 franes per ton 
net register (Danube measurement), which is a little more than 
$2 per ton U.S. measurement. In 1900, 3,441 vessels with a gon 
tonnage of 13,699,237 tons passed through the canal, 


2. Kronstadt & St. Petersburg Canal, begun 1877, completed 1890.. » 


This canal extends from Kronstadt on the Gulf of Finland to St. 
Petersburg, a distance of 16 miles, though the canal proper is 
only 6 miles long. It has a navigable depth of 204 feet, and 
represents a total cost of $10,000,000. 

3. Corinth Canal was begun 1859 and completed 1893. It connects 
the Gulf of Corinth with the Gulf of gina, and is about 4 miles 
long. It has a depth of 26} feet, and cost about $5,000,000. The 
average tolls are 18 cents per ton and 20 cents per passenger. 
Like the Suez and Kronstadt canals, it has no locks. 

4. Manchester Ship Canal connecting Manchester with the Mersey 
River, Liverpool, and the Atlantic Ocean, was opened January 1, 
1894. The canal is 354 miles long, and cost $75,000,000. 


* Great Canals of the World, Bureau of Statistics, Monthly Summary, May,1902. 


Fic. 12. The Suez Canal at the entrance to Lake Timsah, 
The canal is 150 feet wide the whole distance. 


1904. Dodze’s Elementary Geography: 
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5. Kaiser Wilhelm or,Kiel Canal, begun in 1887, completed 1895. This 
canal, 61 miles long, and 294 feet deep, connects the North Sea 
with the Baltic at Kiel. The total cost was about $40,000,000. 

6. Elbe & Trave Canal, opened in 1900, connects the North Sea and 

the Elbe River with Lubeck on the Baltic. It is 41 miles long, 

has a depth of 10 feet, and cost $5,831,000, of which Lubeck con- 
tributed over $4,000,000. 


Copyright, 1904. From Dodge's Elementary Geography. 
Fic. 13. A street canal in Amsterdam. 
Much of the commerce of the city is carried on by the use of these numerous canals. 


OTHER IMPORTANT CANALS 


~ ‘In addition to the above great ship canals, there are a number of 

important waterways worthy of notice: 

1. North Holland Canal, cut in 1845 from Amsterdam to Helder. It | 
is 51 miles long, 20 feet deep, 125 feet wide at the surface, and 
carries vessels of 1,300 tons. The great prosperity of Amsterdam 
in recent years is largely due to this canal. 

2. The Caledonian Canal runs through the north of Scotland, and con- 
nects the Atlantic Ocean and the North Sea. The canal proper 
is 250 miles long, 117 feet deep, 126 feet wide at the surface, and 
cost. about $7,000,000. 

3. The Canal du Midi, cut through France from Toulouse on the Garonne 
River to Cette on the Mediterranean, is 150 miles long, .64 feet 
deep, 60 feet wide, has 114 locks, and at its highest point is 600 feet 
above sea level. It cost $3,500,000, and will carry boats of 100 tons. 

(To be continued.) 


Wein, 
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THE COURSE IN GEOGRAPHY IN THE STATE 
NORMAL SCHOOL AT SALEM, MASS. 


BY WILLIAM CHARLES MOORE 
Instructor in Geography, State Normal School, Salem, Massachusetts 


HE State Normal School at Salem, Massachusetts, is most favor- 
£3 ably situated in a locality rich in geographical illustrations. 
Looking northward from the windows of the school building the 
principal industrial features of a moderate sized city, including a cotton 
mill, shoe factories, and a tannery, are easily identified. Towards the 
northeast is the harbor from which in times past the vessels of Salem 
sailed to all parts of the globe. (See Fig. 1.) Towards the west can 
be seen the line of railroad by which the city is connected with the 
chief center of trade in New England, and in this direction also is a 
large freight yard in which cars of -all the principal railways of the 
Eastern United States are to be found. Looking in a southerly direc- 
tion the eye is pleased and rested by fresh green meadows through 
which the tidal creeks reach out their glittering arms. Here also are 
fertile vegetable gardens, fields of waving corn, smoothly graded knolls, 
and, in the distance, numerous ranges of irregular rock hills spiked 
with dark green cedar trees. (See Fig. 2.) In one direction, there- 
fore, are the agricultural and pastoral conditions typical of a rural com- 
munity, and in the other the important industrial and commercial 
features of city life. 

The organization of the normal school provides a two years’ course 
for the professional training of teachers, and a system of elementary 
schools which serve as the basis for the observation and practice-work 
of the normal school students. The work of the elementary department 
plans to prepare the children for admission to the high school in eight 
years. 

The course of geography in the normal school proper consists largely 
in the observation and discussion of the methods of teaching pursued 
with elementary pupils. The outline of work actually performed by the 
classes of children is made the basis of these recitations and discussions. 
The instructor in charge of this department finds a very profitable part 
of his duty in supervising and teaching the lessons in geography in the 
elementary school. One marked result of this intimate and actual 
contact with the children is the unity which exists between the theo- 
retical work of the normal school class room and what is actually 
accomplished with the elementary pupils. 
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Perhaps another result is that some of the things which find an 
honored place in many of the geography outlines have been discarded 
in favor of a simpler, more rational, and less formal treatment. The 
study of geography in the elementary school is suffering from the 
severely logical method of teaching into which the work has been thrown 
by educators who have had little or no actual experience with children. 

The regular work in geography with the children begins in our 
school with the third grade, that is, with the pupils who have attended 
school for three years, and continues through the eighth or last grade. 
During the first and second years of school life the nature study and 
language lessons have been creating a certain fund of experience which 
contributes more or less directly to the work in geography. During 
the third year this information is gathered together and additional 
experience created in the study of the surface features, occupations, 
people, map reading, simple weather phenomena, and productions. 

This introductory treatment is of course very simple. It is intended 
as a preparation for the more careful study of these topics which comes 
in the next year. In that year, the fourth, the work with local surface 
features is followed ¢losely by a study of distant areas which are similar 
in type to the local forms or which contribute more or less directly 
toward supplying the materials needed by the children for food, clothing, 
and shelter. 

The study of the local surface features begun in the third year and 
continued throughout the fourth year is based upon the usefulness of 
the hills, valleys, and plains to the people of this community in affording 
suitable building sites, in determining the location of streets, roads, 
and railways, in furnishing a food supply, and in giving beauty and 
variety to the landscape. 

The physiographical aspect of the hills, valleys, and plains, although 
not ignored, is not made the starting point. For example, within easy 
reach of the school building are various illustrations of rock hills and 
gravel hills. But the study of hills as individual things, separate from 
any obvious relation to the life of the community, is not of geographical 
importance. Instead, therefore, of selecting types from the unsettled 
district to the south and west where, although numerous hills of both 
kinds are to be found, few of them are conspicuous for their usefulness, 
we turn towards the settled area, for it is here that the surface fea- 
tures are in a more intimate relation to the daily life of the people. 

The gravel hills within the settled portion of the town have streets 
laid out upon their surfaces, the approaches to their summits are in 
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most cases easy, and the sides and tops of the hills are well built upon. 
The nearby rock hills, on the contrary, are not laid out in building lots, 
there are few houses upon them, and the area is used for little more 
than pasture land. Some of the hills, therefore, afford desirable building 
sites, and some do not. These facts are easily within the everyday 
experience of the pupils and may be considered also as coming within 
the range of their natural interests. 

The explanation of these facts leads in a very simple way to a 
recognition of the difference in structure between rock hills and gravel 
hills. The pupil soon discovers that in every case the hills that are not 
occupied by buildings are of solid rock. The reason is that the blasting 
and excavating necessary for the construction of cellars adds consid- 
erably to the cost of building. Further, the laying out of streets upon 
the rock hills is almost prohibited by the steepness and irregularity 
of their slopes. The hills that are well built upon are found by the 
pupils to be composed of gravel and sand. This loose material offers 
little resistance to the pick and shovel. As a result streets are laid 
out without much difficulty and the erection of houses is encouraged. 

The control which the surface features have exerted in determining 
ordinary lines of travel is well illustrated in the location of Lafayette 
Street, the main thoroughfare. Although in the beginning it was 
simply a rough country road from Salem to Marblehead, the fact never- 
theless remains that throughout its entire length it avoids both the 
highest and lowest parts of the land. Thus the steep grades of the 
hills as well as the marshy lowlands, which at times must have been 
quite impassable, are both avoided. The influence of the topography 
upon the location of other streets is also easily seen. 

To the south of the school building in the agricultural area before 
referred to there is good opportunity to study the usefulness of the 
surface features in providing a supply of food. Here upon the flat 
stretches and gentle slopes where the loam is fine and dark are the vege- 
table gardens; on the lowlands, where the soil is too wet for planting, 
the rich green grass gives promise of an abundant hay crop; and upon 
the southern slopes of the gravel hills are fields of waving corn. The 
rock hills with their steep sides and their gravelly soil offer little encour- 
agement to cultivation and are therefore used only for grazing. 

This brief description indicates the kind of work which receives 
emphasis in the study of local surface features. Whenever it is possible 
to do so without making the instruction stiff and formal the attention 
of the pupils is directed to the effect of the diversity of the surface 
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Fic. 2, Looking southwest from the State Normal School, Salem, Mass. A view over the meadows. 
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features in giving beauty and variety to the landscape. It is impos- 
sible to indicate, within the limits of this article, the numberless details 
in the study of the home geography which the very favorable situation 
of the school building makes not only possible but easy. Let me empha- 
size the fact that the study of the locality does not stop with simply 
observing and describing the characteristics of the hills, valleys, and 
plains, although this in itself would be a very commendable aim; it 
includes a recognition and emphasis of those relations of the local 
geographical features to the life of the people of this community which 
help to explain the control which distant geographical features exert 
upon the distribution of the world’s population. 

The knowledge of the position and characteristics of the natural 
and artificial surface features of the neighborhood gained in this study 
of the local geography is a very important basis for the first work in 
map reading. In developing this line of thought the children have the 
advantage of a very carefully constructed model of the locality surround- 
ing the school building. This model is fashioned in putty. Its hori- 
zontal scale is thirty-four inches to the mile, and its vertical scale is 
one inch to forty-five feet. Upon it the hills, valleys, plains, coast line, 
harbor and mill pond, streets and railways are shown. It is not used, 
however until after some familiarity with the various natural and 
' artificial surface features has been gained. Then the pupil is led to 
make a close association between the actual features of the locality 
and their representations upon the model, and the study of surface 
features goes hand in hand with the study of the local maps. The 
details of this work can not be included in this description. 

We have found, by the way, that the almost universal device recom- 
mended to teachers of having the pupils develop logically the map of 
the neighborhood step by step from the plan of the pupils’ desks is 
not a good way to teach young children what drawing to a scale means. 
In the first place the careful work required for good results is not inter- 
esting to children of that age; in the next place, the results, even 
after considerable effort on the part of the teacher to give the work an 
acquired interest to the pupils, are slovenly and unsatisfactory. Finally, 
it can be said, the work is wholly unnecessary, for the pupils from the 
kindergarten upward, in their clay modeling and outline drawing, have 
been making use of the principles involved in representation to scale. 
All that is really necessary at this time is to show the children, by 
means of photographs of themselves, of the teacher, and of scenery with 
which they are familiar, the necessity for making the features that are 
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smaller than the others in nature the smaller parts in the representation, 
and that each part in the picture or model is made the proper size to 
look right. 

Following the work with the model of the neighborhood and closely 
associated with it and with the features out of doors comes a slope-line 
map of the same scale. The slope lines are lines which indicate the 
paths which running water would take in flowing down the hills. The 
work with this map, therefore, is very closely associated with the 
study of local drainage. 

A contour map of the home locality with a vertical interval of 
seven feet comes next in the study of map reading, and prepares the 
way for a very intelligent appreciation of the Salem sheet published 
by the United States Geological Survey. It also leads directly to an 
interpretation of wall maps like the Sydow-Habenicht. 

The work with the series of local maps is found to be an exceedingly 
important and valuable part of the course in geography. There are 
many interesting details connected with the development of this topic 
with the children which must be omitted from this article for want of 
space. ‘“‘ Without maps true geography teaching is impossible,” but with 
maps like those used in this school the work takes on a concrete char- 
acter which gives an interest and reality to the lessons that is most 
gratifying. 

The study of distant surface features implies considerable progress 
in the reading of maps. The successful interpretation of the map 
symbols, however, will depend upon the thoroughness with which the 
study of the home locality has been pursued in connection with the 
local map. The use of pictures and the ability to form good mental 
images from verbal descriptions are also indispensable. 

The plan by which the pupils in this school are led to an under- 
standing of maps of distant places through a study of local maps has 
already been outlined in part. The steps have been so natural and 
easy that when the map of North America is reached the pupil recog- 
nizes at once the meaning of most of the conventional symbols. Just 
as soon as these have been named, suitable pictures of important 
features are shown. These pictures help the process of visualization 


_ by giving life and reality to the places represented upon the map. A 


picture of the Arctic coast line, one of the tropical shores of Central 
America, others of the coast lines of New England, New Jersey, Florida, 
California, and Alaska; views of the Rocky Mountains, the great plains, 
the prairies, the tundras, and of the Mississippi and other rivers— 
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all of these are recognized, described, and associated with the particular 
area upon the map or with the appropriate symbol. 

The study of the map (Sydow-Habenicht) illustrated by pictures 
and supplemented by verbal descriptions is made from this time on the 
basis of every geography lesson. Those distant surface features which 
are intimately connected with the lives of the people in this locality 
are studied first. The pupils recall the various needs in their own 
climate, and some of the more important commodities of life are traced 
back to their region of production. Then pictures which illustrate the 
conditions under which these things are grown or raised are used. 
The significant things in the picture—the character of surface, kind of 
soil, climatic conditions, productions, and people—are looked for and 
emphasized. 

The wheat fields, grazing sections, garden farms, fruit districts, 
lumber regions, cotton and sugar plantations, and the mining and 
manufacturing centers of North America in particular and the world 
in general are recognized and studied as the work progresses. The 
control which relief, climate, and soils exert over natural productions 
- is continually kept before the pupils, and frequent reference is made 
to the local conditions which illustrate these relations. 

The study of these industrial regions leads almost immediately 
to the recognition of the physiographic types—prairies, coastal plains, 
flood plains, delta plains, tundras, mountainous regions and coastal 
forms, and the relation of the rivers to these surfaces features. 

The topics, weather, climate, and natural productions receive due 
attention in the work of the third and fourth years. The aim in the 
study of the weather is to secure definiteness in the observation of 
characteristic phenomena, and to acquire the experience necessary for 
a rational understanding of climatic conditions. Instead of a formal 
record kept day after day the teacher is expected to take advantage 
of the opportunities as they occur for studying typical conditions. 

The study of natural productions—plants, animals, and minerals— 
is closely related to the so-called nature work. The geographical aspect 
of the study of the organic side of nature consists largely in picturing 
and describing the plants and animals in their relation to the climatic 
conditions and physical features. This work, like the study of People, 
can be done most intelligently, not as a separate topic, but in connection 
with the work on relief, drainage, and coastal forms. 

A summary of the work which is attempted in the fourth year, of 
which the above is only a partial and very brief description, is as follows: 
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Relief, Drainage, and Coastal Forms. 
Local surface features studied in detail. 
School buildings, dwellings, factories, streets, in relation to gen- 
eral surface features. 
Hills, valleys, plains, and coastal forms of the neighborhood. 
Surface drainage in relation to hills, valleys, and plains. 
Distant portions of landscape seen from schoolroom windows. 
Usefulness and beauty of forms of land and water. 
Distant surface features studied in their relation to life. 
Plains: prairies, coastal plains, western plains, tundras, pampas, 
llanos, selvas, steppes, ete. 
Mountains: Appalachian and Rocky Mountain highlands; Andes, 
Alps, Himalayas. 
Rivers and valleys: Mississippi, St. Lawrence, Columbia, Mac- 
kenzie, Yukon, Colorado, Hudson, Ganges, Indus, Yang-tse, 
Nile, ete. 
Coastal forms: irregular coast lines, harbors; regular shore lines. 
Rocky, sandy, and marshy coasts. 
Map Reading. 
Position: distance, cardinal directions. 
Local maps: model, slope line and contour maps; Salem sheet. 
Maps of distant places: wall maps, globes. 
Natural Phenomena. 
Forms of water: Atmosphere. Observations of sun, moon, stars. 
Climate. 
Weather observations at characteristic times; distant climatic con- 
ditions. 
Productions. 
Minerals. 
Plants and animals. 
People. 
Races: life and surroundings of people recognized in study of distant 
surface features. 
Occupations: industrial conditions of home locality.and distant places. 
Commerce: inland and maritime trade of Salem. 


The pupil at the end of the fourth year of school life has gained a 
fairly good knowledge of his own locality and considerable information 
concerning distant physical features, climate, and people. 

During the next year, in the study of the earth as a whole, the aim 
is to give the world-wide views of these same geographical phenomena. 
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The larger features of relief, drainage, and coast line, already described 
to some extent as individual things are now recognized as a part of 
and in relation to the whole earth. 

The various things considered are form and size of the earth, earth 
in space, rotation, land and water divisions, latitude and longitude. 
The relief, drainage, coast lines, climate, and productions of the world 
and the topic People. 

The spherical form of the earth is not a new idea to the pupils, 
and the purpose at this time is to furnish some reasons for the belief. 
The usual proofs are presented and illustrated by means of objects, 
pictures, and diagrams, but the teaching does not stop with the appa- 
ratus. By means of the imagination, with the device out of sight, the 
facts are applied to the earth itself. 

To picture the earth in space is a difficult thing, even for adults, 
and it ought not to be attempted by children without previous observa- 
tion of the moon. Some. basis for imagining the earth in space may also 
be obtained by looking at pictures representing the earth seen along dis- 
tance away, and if the mental image which the pupils acquire is nothing 
more than the memory of a good picture interpreted in terms of their 
observation upon the moon, the teaching need not be counted a failure. 

The rotation of the earth is also something which requires a well- 
trained imagination to perceive. Usually the teaching of this topic 
amounts to nothing more than a mere juggling with objects. The 
geographical phases of rotation, however, include not much more than 
a study of day and night, and since the alternation of light and darkness 
is something within, the experience of every child this is therefore made 
the starting point in teaching rotation. 

The pupils describe the apparent movement of the sun from morning 
until evening. They think also of the possible path during our night. 
They are then told what people at one time believed and what the facts 
really are. Then comes the work with objects, not with a candle or 
lamp, but with a sphere held in the sunlight. This objective demon- 
stration is followed by the application of these facts and relations to 
the earth itself. The details of these lessons have been carefully worked 
out, but space forbids more than this brief mention. 

Small hand globes are supplied each pupil, and are constantly used 
in the naming and description of the divisions of the earth’s surface 
into land and water, continents and oceans, and hemispheres. Pic- 
tures of mountains, plains, deserts, coast line, Arctic scenery, and 
tropical vegetation are associated with particular areas and appropriate 
symbols upon the globe. 
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The primary highlands of the world, the lowlands and basins, the 
relation of drainage to highlands, lowlands, and basins are studied in 
the order named. New facts are not so much in evidence at this time, 
although of course no opportunity is lost to broaden and clarify the 
pupils’ knowledge. The work has the character of a summary in which 
the aim is to see the world features in their relation to each other and 
to the whole. 

The study of the climate of the world—heat belts, winds, and rain- 
fall—is one of the most important and perhaps most difficult parts of 
the work of the fifth grade. The successful presentation of this topic 
requires very careful teaching. The writer was, moreover, inclined to 
believe at first that even under very favorable conditions the work 
might prove too difficult for the children, but actual experience has 
proved this not to be the case. Indeed, in the succeeding grades we find 
that the facts and their simple explanations which have been taught 
at this time constitute a very reliable part of the children’s geographical 
information. 

It is impossible to describe within the limits of this article the 
numerous concrete illustrations which are brought in to teach the 
fundamental facts about climate, nor to dwell upon the use which is 
made of pictures and stories in giving life and meaning to verbal state- 
ments. It must be remembered that the work here outlined depends 
very much for its success upon the previous preparation of the pupils, 
and upon the closeness and unity with which the work has been 
organized. 

The line of thought is in general as follows: The location upon the 
globe of the warmest parts of the earth, the coldest parts, and the 
places of intermediate temperature. This is review. Then comes the 
explanation of these conditions by recalling the observations which the 
pupils have made upon the relation between the inclination of the 
sun’s rays and the morning, evening, and noontime temperatures, and 
also the relation between the sun’s meridian altitude and the seasonal 
variations in temperature. The importance of these observations in 
explaining fundamental differences in temperature upon the earth’s 
surface is shown by means of a slated globe and a cardboard ring with 
parallel lines drawn upon it to represent the sun’s rays. 

The distribution of temperature upon the earth’s surface as deter- 
mined by latitude and as modified by the relation of land and water, is 
presented to the eye by means of a heat belt globe. Upon this globe 
the cold polar caps are shown in dark blue, the cool belts in light blue, 
the warm belts in green, and the hot belt in orange. This heat belt 
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globe is referred to constantly in the subsequent study of continents 
and countries. 

The study of winds and rainfall of the world is closely connected 
with the work on heat belts and is based upon previous observation and 
experimental work. Ocean currents are taught as an application of 
the effect of the planetary circulation of the atmosphere upon the ocean 
waters. 

The topic, World Productions, offers an excellent opportunity for 
summarizing and relating a large part of the geographical information 
already acquired and for emphasizing the control which the surface 
features, temperature and moisture, exert upon the distribution of 
plants and animals. Further, a discussion of the importance of the 
products of the world in supplying man’s needs, of the land and water 
routes by which the surplus productions are sent to different parts of 
the world, and of the location of the principal trade and transportation 
centers, is valuable in showing the relation of the earth to man. 

The study of People is pursued in connection with every topic in 
geography. As a result the pupils acquire in the most natural and 
informal way considerable information concerning the habits, customs, 
and the degree of civilization of the different races. The aim at this 
time, towards the close of the fifth year of school life, is to recognize 
in a somewhat more logical way than before the distinctive character- 
istics of each race, and to note their original and present distribution 
upon the earth’s surface. This work gives a good opportunity for 
recognizing the different states of society and for discussing, in a simple 
way, the progress of the human race from savagery through a condition 
of barbarism to civilization. 


The work of the sixth and seventh grades is concerned with a study 
of each continent as a unit. The particular aims are to recognize the 
most important physiographic regions in each grand division, to describe 
the climate, and to tracé the influence of relief, drainage, climate, and 
soils in determining the development of industrial and commercial 
conditions. The division of each continent among the nations of the 
earth, and the characteristic features of their different political insti- 
tutions and habits of life, is now an important part of the work. The 
relation of distant people to ourselves in particular and to the rest of 
the world in general is, of course, kept constantly in mind. 
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The outline of the work of the sixth and seventh grades is given below: 
The Continents. 
North America. 
Position. 
Hemispheres, relation to oceans and other continents, latitude 
and longitude. 
General Description. 
Outline. 
Relief: highlands, lowlands. 
Drainage: Atlantic, Pacific, Arctic, interior. 


Coast line: regularities, irregularities, harbors. 
Climate: heat belts, winds, rainfall. ‘ 
Productions. 

People. 


Physiographic Regions. 
Atlantic Coastal Plain. 
Position in North America; direction and distance from home; 
relation to us in supplying needs. 
Surface features; slope, soil, drainage; fall line; geographic 
history. 
Climatic conditions; effect of proximity of ocean. 
Productions in relation to surface features and climate. 
Location of cities as centers of accumulation and distribution. 
Routes of transportation—by rail, by water. 
Gulf Coastal Plain. 
Location. 
Description; surface features, history, climate, agricultural 
products. 
‘ Leading cities and trade routes. 
Northern Plain. 
Location in North America; direction and distance from home; 
means of getting there. 
Description; surface features, history, climate; comparison 
oe with Gulf plain. 
Productions and occupations. 
Prairies. 
Location, extent, direction, and distance from home; relation 
to us in supplying needs. 
Description: surface features, history, climate, agricultural 
products. 
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Leading cities. 
Great Plains. 
Location, extent, relation to prairies. 


Cities. 
Rocky Mountain Highland. 


Appalachian Highland. 


Comparison with Rocky Mountain highland. 


St. Lawrence Basin. 
Countries. 


United States. 
Groups of States. 
Description of each section. 
Cities. 

Canada and Newfoundland. 
Political organization. 
Industrial conditions. 

Mexico, Central America, and West Indies. 

South America. 
Position (same as for North America). 


Physiographic regions. 


climate. 
Countries. 
Location, extent, political organization. 
Brazil. 


Commercial routes: Great Lakes, rivers, railroads. 


Description; surface features, climate, industries. 


Extent, general direction, principal ranges, and subdivisions. 
Description, and comparison of physical features, climate, drain- 
age, and industries of Rocky Mountains, the Pacific ranges, 
Great Basin, Colorado and Columbia plateaus, Yukon 
region, and the highland of Mexico and Central America. 


Extent, general direction, principal divisions. 
Description of: physical features, climate, and drainage of the 


mountainous region and the Piedmont belt. 


Location, extent, comparison of relief, climate, soils. 


General Description (same as for North America). 


Description of surface features and climate of Andes, Brazilian 
and Guiana highlands, the selvas, pampas, and lIlanos, the 

desert of Atacama, and the plain of Chile. 
Plants, animals, and people in relation to surface features and 


Relation to physiographic features and climate. 
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Industrial conditions. 
Cities and trade routes." 
Similar plan for the other countries 
Observation Work (Carried on parallel with the study of The Continents) 
Meteorological. 
Prevailing winds of summer and winter. 
Changes in weather caused by passage of storms. 
Weather map. 
Astronomical. 
Sun; time and place of rising and setting,” meridian altitude. 
Moon; position and shape of young moon and changes throughout 
the month. 
Planets; evening and morning stars, names of planets. 
Stars; cireumpolar constellations, other groups. 
Local Geographical Features. 
Weathering, formation of soils. Gutter streams. 
Industrial conditions. 
Continents (Continued). 
Eurasfa. 
Position, Relative Size, Outline. 
General Description (see North America). 
Physiographic Regions. 
Eurasian highland; principal mountain ranges, plateaus of 
Mongolia, Tibet, Iran, Asia Minor. 
Northern lowland; tundras, forest plains, steppes. 
Plains of Manchuria; China, Indo-China, India, and Mesopotamia. 
Plateaus of Arabia and the Dekkan. 
Plateaus and plains-of Europe. 
Countries of Eurasia. 
Location, extent, political organization. 
Industrial conditions. 
Cities and trade routes. 
Africa. 
Position, size, shape, coast line. 
Relief, climate, drainage. 
Productions, people, countries. 
- Australia and the Island Groups. 
Position, size, coast line. 
Relief, climate, drainage. 
Productions, people, government. 
4 
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The work of the eighth year consists principally in a study of the 
life of the world in its geographical relations. The discussions depend 
to a great degree upon current events and cover matters of local interest 
and happenings of national and foreign importance. The work includes 
the recognition of the geographical significance of the particular event, 
a discussion of the conditions leading up to it or surrounding it, and a 
study of the people—their characteristics, government, territory, and 
international relations. 

In addition to the study of the life of the world the work of the 
eighth year includes something of astronomical geography and physical 
geography. 

The study of the earth in its astronomical relations consists in a 
review of the form, size, and rotation of the earth, latitude and longitude, 
and the presentation of the topic, Light Zones, with a discussion of the 
causes of change of seasons and variation in the length of day and night. 

The topics in physical geography include a study of glacial phenom- 
ena, wave and river action, and soils. The character of the teaching 
throughout the previous grades has been such that the pupils have 
already gained considerable information about these phenomena and 
the aim at this time is to summarize and group the facts. 

The outline of the eighth year’s work is as follows: 

Life of the World in its Geographical Relations. 
Current geographical events. 

Local, New England, national, foreign. 

Geographical conditions affecting the event. 

People concerned; characteristics, government, territory, inter- 
national relations; nations. 

Man; races, distribution, advancement, government, religion. 

Industries of the world; importance, development; commercial 

_ relations, trade routes. 

Leading nations; relative importance, territorial possessions, char- 
acteristics of people, political institutions, industrial conditions, 
commercial relations. 

Astronomical Geography. 
Form, size, rotation of the earth; latitude and longitude. 
Revolution of the earth, light zones, change of seasons, length of day 
and night. 
Physical Geography. 
Glacial phenomena; river and wave action; soils. 
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GEOGRAPHICAL NOTES 


Plans for Home Geography Study.—The imagination must ever 
play an important part in all successful work in geography and the 
concrete material furnished by our home surroundings is largely that 
upon which we must rely for our correct images. The real things, the 
actual work and business that may be seen, the physical conditions 
about us, are first to be carefully and intelligently seen and then the 
imagination may build up a larger world of real things, activities, and 
physical conditions, all somewhat like and yet unlike those with which 
we are already familiar; but it must not be supposed that either children 
or adults have really observed many of those things that years have 
made familiar. Inaccurate, vague observation is neither knowledge 
nor a safe foundation for knowledge. The larger understanding of the 
world must begin by giving the children’s observation. very definite 
and conscious aim. Problems must be clearly conceived by the teacher 
and then definitely and plainly proposed before either interest or 
advantage can come from an attempt at their solution by the children. 
Irrelevant matter, however valuable in itself, should be mercilessly 
excluded from consideration; first, because it will confuse the children’s 
thought; second, the one who is tolerated in this way is deceived into 
thinking he is contributing something valuable, and finally it tends to 
fix a vicious habit of illogical thinking, so ruinous to all effective work. 

The knowledge which children may be fairly expected to gather 


_through well-directed observations will, very naturally, group itself 


about the common foods and drinks, the fibers used for clothing, the 
building materials, and the fuels, with something about transportation. 
The children can easily bring to the schoolroom samples of most of 
the cereals, of coffee, of tea, of sugar, and, after they have been suffi- 
ciently studied, these samples can be placed in boxes or bottles of 
appropriate size and form, and in a very short time a most complete 
and useful cabinet will be formed. In a similar way can the children 
observe fruits, nuts, spices, and some of the more common special food 
preparations. The home, or the nearest grocery, will readily furnish 
specimens for study, and much more satisfactory work can be done 
studying specimens in the schoolroom than in the home or the grocery. — 
A discussion of the common meats will lead to a knowledge of the kind 
of animal that furnishes each variety and some of the more marked 
characteristics in the life of these animals. Nothing should be sought 
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because it is remarkable or strange; choose rather the familiar things 
in order the better to see their great values, and let the novelty of the 
discussion and observation come from the more accurate and broader 
knowledge that may be gained by properly considering those things 
which the children may have thought they knew quite thoroughly 
before. No more valuable lesson can be learned by the children than 
that of the necessity for accurate knowledge. The child that recognizes 
his weakness has taken the first step toward strength. 

Let it never be forgotten that in carrying on this work a mass of 
loose, chaotic, half-knowledge which the children’s experience has 
already furnished should now be corrected and made definite, and thus 
become a most valuable fund on which to draw in all future work. 

A consideration of the important food products will very naturally 
lead to the further consideration of some of the most important matters 
required for their production; as soils, warmth, rainfall, methods of 
planting, cultivation,-and harvesting. The further fact will come to 
the knowledge of the children that some of the foods are produced in 
our own country and some come from abroad, and we must consider 
how to present as clearly as possible the matter of location. 

Probably no better way of teaching children the meaning of a map, 
including the idea of relief, has been devised than that of having them 
take a bird’s-eye view of some section and then show them how to 
make a sketch map representing its main surface features. With this 
will necessarily be associated some definite measurement that shall 
constitute a scale. No such excursion should be undertaken until the 
teacher has previously taken it and knows just what can and should 
be seen, and has also instructed the children what is most important to 
look for. Mere going will not be seeing, nor will it necessarily furnish 
anything educative. 

Some observation of small hills and valleys, of watersheds and 
surface drainage and erosion, in convenient nearness to the school- 
house, should be made and will be understood. The value of surface 
cultivation in retaining moisture may be demonstrated by taking two 
boxes of the same size and filling them with the same kind of soil, then 
weighing them, and letting the surface of one be left untouched and 
that of the other be frequently stirred and kept well pulverized and 
both boxes be tested by weighing from time to time. Thus children 
can determine for themselves one of the main objects in the surface 
cultivation of various”crops. 

The textile fabrics lend themselves to schoolrcom observation with 
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great readiness. If requested, the children will bring samples of 
different kinds of cotton, of woolen, of linen, and of silk fabrics. These 
may be observed and compared and finally cut to a uniform size and 
pasted on cardboard of convenient size and laid away for future use. 
Almost always an inquiry will bring to the schoolroom the stalks of 
flax with the seed still on, stalks of cotton showing the fiber in the 
boll, always samples of wool, and sometimes of the silk cocoon. Flax 
and cotton seed may be planted and the plants observed during growth. 
Nearly every neighborhood can furnish a spinning-wheel, and a simple 
loom may be made or bought, and thus may be gained a very intelligent 
knowledge of the essentials in the great textile industries. 

The building materials are always at hand and samples may be 
brought into the schoolroom. If there is a stone quarry near, visit it, 
after determining what it is desirable to see; the sight of a brickyard, 
a tile factory, or a limekiln will be very helpful, but the products of 
all these may always be had. One or more visits to a house in process 
of erection will be well. There is no excuse for not knowing at least a 
few of the trees that are specially valued for their lumber. Almost 
every neighborhood, prairie or woodland, has white pine, Norway pine, 
white oak, red oak, white elm, black walnut, and hickory trees, and 
these furnish a very large part of the world’s lumber. 

In studying a few of the more important processes in manufacturing, 
try to see but one simple thing at a time. How is coal made to produce 
steam? How is steam taken from a boiler to a steam cylinder and made 
to move a piston? How can a belt from the drive wheel on an engine 
be made to turn a line shaft in a factory? How can water turn a wheel? 
Each of these questions is fundamental in the manufacturing world, 
and each by itself is very simple, and a little observation by the children 
either singly or in groups, after the matter has been carefully talked 
over, will lead to a correct answer. Visiting a large manufacturing 
plant will not do it. In fact, such visits are of very small value to 
fourth or even fifth grade children. 

Children can easily be led to see that each farmer spends quite an 
appreciable amount of time hauling his surplus products, milk, grain, 
live stock, to the most convenient shipping point. The amount of 
time and energy that this will require depends largely upon the con- 
dition of the roads, and children can understand that a well-rounded 
roadbed that has good surface drainage and:a top finish of gravel or 
crushed stone is an economical investment of money. It is easily 
understood that to haul a ton of produce a mile, on even a good road, 
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costs as much as it would to send the same material on a well-equipped 
railroad twenty miles, or by ocean steamer two hundred miles, and that 
on a poor road the expense is more than doubled, so that it not unfre- 
quently happens that it costs a farmer more to haul his surplus product 
five miles from his home to the nearest railway station than it does to 
ship it from there to a market five hundred miles away, he, in the 
meantime, placidly continuing to drive through mud and “chuck” 
holes day after day, putting in his spare time complaining of ‘hard 
times” and the exorbitant freight rates charged him by railroads for 
taking his products to market. It is with the highways that we should 
begin to study the great problem of transportation. 

It is frequently surprising that children have +» large a fund of 
loose observation on the transportation problem. 1t simply needs to 
be made more definite and put into organized form. They will have 
observed wagons very differently arranged so as to be adapted to hauling 
different products, as gravel, coal, hay, corn in the ear, flour, unsacked 
wheat. They will have noticed railroad trains having cars adapted to 
carrying coal, loose grain, furniture, cattle, hogs, sheep, poultry, fruit, 
butter, mail, passengers asleep and passengers awake, passengers that 
are dining and passengers that are smoking. They may have noticed 
the springs under the passenger coaches, and may know something of 
the use of airbrakes and automatic couplings. Help the children to 
put this into the form of conscious knowledge by learning not only the 
use of each of the observed forms, but also to understand how each is 
adapted to its use. 

If the work here outlined is successfully done, the children will have 
a very fair foundation for that larger knowledge which we hope to aid 
them in gaining. ll places referred to should be located in direction 
and comparative distance from home, and the globes and maps used 
at every step to help in this matter. Have all wall maps hung on the 
north wall, and, so far as possible, maps in books placed with their tops 
actually to the north.—The Catholic School Journal. 


The Effective Teaching of Geography. — There is, perhaps, no 
subject the teaching of which is more generally distasteful than geog- 
raphy, and few subjects which are so ineffectively taught. I say “‘inef- 
fectively” advisedly, though I am, of course, quite aware that it is 
possible in geography to obtain nearly always fair results as far as 
examinations are concerned. But this fact is anything but comforting 
when one reflects that it is simply due to the getting up of the text-book 
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on the part of the pupils. And I am sure I shall not be alone in main- 
taining that mere lists of names and isolated facts do not constitute 
geographical knowledge. True, they are indispensable adjuncts of 
it, but that is all. Pupils need vivid and accurate knowledge of each 
country they study, such a knowledge as will enable them in the future to 
talk intelligently of other lands. The error in the teaching of geography 
lies mainly, I think, in a wrong use of the text-book. The text-book, 
which should be simply a correct outline of facts and a compendium of 
data for reference, is a book for the pupil, not the teacher. The 
teacher’s lesson must be given on independent lines, and should be the 
result of careful reading. Naturally, a power of graphic description 
on the part of the teacher is of the greatest value. But a description 
which is merely a monotonous reproduction of some book of travel will 
fail to a certainty. Description, to succeed at all, and to make a real 
impression on the pupils, must be vivid and lifelike as if the teacher 
had personally visited the scenes described. Probably some will object 
that this is a counsel of perfection and impossible to attain generally. 
Perhaps so, but I am certain that the power can be cultivated even by 
the most unimaginative teacher. And, when geography is taught in 
the graphic manner I advocate, the educative value to the pupil is 
great indeed. The pupil whose interest has been once awakened will 
read up descriptions and details out of school. To take a few examples 
at random: there are few pupils who, having once formed a picture 
of the Bad Lands in the Lower Valley of the Yellowstone River, or of 
the great canyon river, the Colorado, or of the wonderful asphalt lake 
in Trinidad, will ever wholly lose the impression. 

Pictures, to be pinned on the notice-board, of the places mentioned 
are of the greatest help to the teacher. Generally speaking, the pupils 
are very glad to bring such pictures if they happen to possess any. 
I quite foresee, however, that, in the desire to be graphic and interesting, 
accurate detail may be overlooked. Pupils must know how to use 
their maps, be trained to observe always its scale, and to give when 
required the distance from one place to another or an area, approxi- 
mately only, as I need scarcely add. Positions of towns, rivers, etc., 
must be known as exactly as possible, and pupils should be made to 
feel that a slight misplacement, which means in reality some hundreds 
of miles, is a serious error. 

As to actual map drawing, this has to do with facility in drawing 
rather than anything else. There is one thing, however, which is most 
helpful in the teaching of geography: The pupil should be able to 
reproduce from memory a country or a part of a country with a fair 
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degree of accuracy, and, above all, be able to mark towns and rivers 
correctly. Perfect accuracy of outline is unattainable except for the 
few, and should most certainly not be insisted on. And, indeed, it is 
not really of great importance. Use may be made occasionally of 
lantern-slides, but this should not become too frequent, or the geography 
lesson may come to be regarded as amusement and nothing more. 

I have not space in this letter to touch on the teaching of physical 
geography at all, for that branch is important enough to claim a sepa- 
rate consideration. And, indeed, there is so much to say on the subject 
of the teaching of geography, that I have not attempted to write com- 
prehensively. I have merely tried to indicate briefly the practical 
lines on which my own teaching of the subject is based.—The School 
World, December, 1903. 


The Eastern Shore of Virginia.—Perhaps few of the tourists on 
the ‘‘Cape Charles route” have an idea what an important strip of 
our country they are rushing through, down the ‘‘ Eastern Shore” sliced 
off by Chesapeake Bay from the states of Maryland and Virginia. 

The monotonous succession of flat, sandy fields, marshy inlets, and 
unpretending railway stations hardly tempts the eye from novel and 
newspaper, or arouses more exciting emotions than the through pas- 
senger’s nervousness as to connections after the train’s unaccountable 
delay at some little nowhere-in-particular, or his mild amusement at 
such apparent misnomers in his time-table as “Fruitland,” ‘“ Eden,” 
and ‘‘Bloomtown”; or ‘‘Only,” whose sole visible claim to uniqueness 
is its “ Hotel de Fox,” suggesting that a rival Hotel de Rabbit may be 
just out of sight in the brier-patch.’ 

The through passenger is perhaps unaware that to this sand strip 
and its invading tides his city table, whether set for him in Philadelphia 
or New York, Boston, San Francisco, or say London, has long been 
indebted for many of its costly luxuries; for soft-shelled crab and caviare, 
quail and ptarmigan and reed-bird, canvas-back duck and diamond- 
back terrapin, for early dainties of sea and shore, orchard and garden, 
too numerous to catalogue. 

If our tourist have economic as well as gastronomic tastes, it may 
interest him to know that this backbone railroad and its branches 
netting with nerve force the peninsula, have carried northward in one 
year over ten thousand carloads of peaches and small fruits, as many 
more being shipped by boat or preserved in the canneries and evaporating 
plants; that ten million bushels of oysters are taken yearly, ‘giving 
employment to over thirty thousand hands; and that while the northern 
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half of the two-hundred-mile strip is a fine wheat and grass growing 
region, figs and pomegranates come to perfection at its southern extrem- 
ity. To enjoy these kindly fruits of the earth and sea, six million con- 
sumers wait within twenty hours’ distance from the lowest point of 
the peninsula, and wheel and keel bring its farmers, fruit raisers, and 
fishermen into quick contact with the markets of the world. Well may 
this narrow sand strip be called the Land of the Epicure.—The Southern 
Workman, January, 1904. 


An Interesting Atmospheric Phenomenon. —Recent newspaper 
announcements of an active voleano in Kentucky ‘becoming quite 
alarming,” ete., recall a familiar phenomenon which is sometimes most 
impressive and deceptive in its appearance. On January 3d, a party 
of geologists visited the once famous Pilot Knob in Missouri. On 
nearing the summit, which is covered with great angular rock fragments, 
many of the cracks seemed to be emitting steam in considerable quan- 
tities. The amount of vapor was comparable to that which might 
have risen from a half-dozen pans of water boiling vigorously in as 
many different cracks. The whole appearance was so vividly vol- 
canic as to suggest at once the origins of most of the sensational stories 
about voleanic eruptions in the non-voleanic States. Careful observa- 
tion disclosed the following circumstances: The atmosphere was cold 
and dry; the temperature of the previous night was close to zero F. 
The observation was made at 1 o’clock p. M., while the temperature 
was still below the freezing point, but the sun was shining brightly, as 
it had been doing for some hours. To some of the vertical faces of the 
rocks, snow from a recent storm was still adhering. On these faces, 
exposed to the bright sun, both melting and evaporation were active. 
Convectional currents were induced by the same conditions, but the 
vapor upon rising was soon partially condensed in the cold surrounding 
air. Currents other than vertical, among the angular blocks, caused 
the vapor to be drawn into and to issue from crevices not illuminated 
by the sun, and which contained no apparent source of the vapor, 
thus adding to the deception. Essentially similar conditions and 
phenomena are common at ordinary levels where they excite no com- 
ment. They are doubtless more common, however, on high, rocky 
peaks, where the bright sunshine is quite as intense as on the plains 
below, and the air in calm weather may be much colder. Here are the 
best conditions for great evaporation into an atmosphere whose dew 
point is far too low to allow it to retain all the moisture thus supplied. 
Furthermore the conditions of convection on the hillside cause an 
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updraught during the warmer parts of the day, thus concentrating the 
vapors around the central peak. The conditions and phenomena are 
well calculated to deceive the casual observer, who may be as ready to 
ascribe volcanic action to one hill as to another.—N. M. F. 


Standard Times.—The following is a list of Standard Times that 
have been adopted in various places for railway and other purposes, 
referred to the Meridian of Greenwich: 
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The English Mile Compared with Other European Measures.— 


as BY gs $5 Es BS Ge 


English Stat. Mile1.000 0.867 1.609 0.217 1.503 0.212 0.289 0.142 0,151 0.213 0.335 
English Geog. Mile1.150 1.000 1.855 0.250 1.738 0.245 0.333 0.164 0.169 0.246 0.386 
Kilometer....... 0.621 0.540 1.000 0.135 0.937 0.132 0.180 0.088 0.094 0.133 0.208 
German Geog. M1.4.610 4.000 7.4201.000 6.953 0.978 1.333 0.657 0.694 0.985 1.543 
Russian Verst . . .0.663 0.575 1.067 0.144 1.000 0.141 0.192 0.094 0.100 0.142 0.222 
Austrian Mile... .4.714 4.089 7.586 1.022 7.112 1.000 1.363 0.672 0.710 1.006 1.578 
Dutch Ure ...... 3.458 3.000 5.565 0.750 5.215 0.734 1.000 0.493 0.520 0.738 1.157 
Norwegian Mile. .7.021 6.091 11.299 1.523 10.589 1.489 2.035 1.000 1.057 1.499 2.350 
Swedish Mile . . . .6.644 5.764 10.692 1.441 10.019 1.409 1.921 0.948 1.000 1.419 2.224 
Danish Mile. . . . .4.682 4.062 7.536 1.016 7.078 0.994 1.354 0.667 0.705 1.000 1.567 
Swiss Stunde. . . .2.987 2.592 4.808 0.648 4.505 0.634 0.864 0.425 0.449 0.638 1.000 


Decisions of the U. S. Board on Geographic Names; Approved 

January 6, 1904.— 

Allegrippis; ridge in Huntingdon County, Pa. (Not Allegrippes nor 
Allegripus.) 

Beckley; pond in town of Norfolk, Litchfield County, Conn. (Not 
Blakley nor Blakeley.) 

Brannock; bay, Dorchester County, Md. (Not Bronnack, Brannack, 
nor Brannocks.) 

Bumkin; island, Hingham Bay, town of Hull, Plymouth County, Mass. 
(Not Bumpkin.) 

Celoron; P. O. and R. R. station, Chautauqua County, N. Y. (Not 
Celeron.) 

Cienega del Gabilan; land grant, San Benito County, Cal. (Not 
Sienega del Gabilan.) 

Dorseys; creek on north side of Annapolis, Anne Arundel County, Md. 
(Not Graveyard, Dorsey, nor College.) 

Highland; lake in town of Winchester, Litchfield County, Conn. (Not 
Long.) 

Inchwagh; lake in Livingston County, Mich. (Not Nitchwage nor 
Michuaga.) 

Lemon Fair; river, Addison County, Vt. (Not Lemonfair nor Lemon- 
fare.) 

Morgan River; stream in Barkhampsted, Litchfield County, Conn. 
(Not Mohawk Brook.) 

Rocky Mount; P. O., town, and township in Edgecombe County, and 
town and township in Nash County, N. C. (Not Rockymount.) 
Rosbys Rock; P. O. and R. R. station, Marshall County, W. Va. (Not 

Rosbysrock nor Rosbbys Rock.) 
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Sollers; R. R. station, and point in Patapsco River, Baltimore County, 
Md. (Not Sollars nor Soller.) 

Spa; ereek on south side of Annapolis, Anne Arundel County, Md. 
(Not Spaw nor Spat.) 

Starvout; P. O., settlement, and creek, Douglas County, Oregon. (Not 
Starveout nor Starve Out.) 


From Paris to Peking by Rail.— According to the Boersen Courier, 
a meeting was recently held in Vienna to. arrange for direct service 
between Western Europe and Peking, China. The meeting was 
attended by representatives of Russian, English, French, Bulgarian, 
Dutch, and German railroads. It was decided to run a train de luxe 
from London and Paris via Berlin and Warsaw to the Chinese capital, 
beginning May, 1904. The Russian Government will arrange to sim- 
plify passport and customs regulations for through passengers to min- 
imize delays and formalities. It is the purpose of those participating 
in this movement to make it possible for passengers to book in London 
or Paris to China without change. Another interesting item connected 
with the arrangements is the issuing of a round-trip ticket, first class, 
for $204, which permits the traveler to make the trip both ways by 
rail or one way by rail and the other by water. The trip by rail is to 
be made in seventeen days. The tickets are to be good on the ships of 
all companies voyaging around Asia, and permission is to be granted 
to stop off at any port at which the ship calls, with the privilege of 
taking another ship.—Consular Reports, January, 1904. 


Snow Crystals.— Snow crystals are divided into two great classes: 
those columnar in form and those of a tabular form. The forms vary 
according to the wind, the height of the clouds, the degree of cold, the 
amount of water in the air, ete. Crystals formed in cold weather or 
in high clouds are usually columnar or solid tabular. Those formed 
in moderate weather and light winds or in low clouds are apt to have 
frai] branches and to be of a feathery type. Mixed forms grow partly 


Six forms of snow crystals, 
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in low and partly in high clouds. High winds are given broken and 
irregular forms, and much moisture the very granular crystals. 

The most common forms outlined within the nuclear or central 
positions of the crystals are a simple star of six rays, a solid hexagon, 
and a circle. 


EDITORIAL 


IS GEOGRAPHY RECEIVING SUFFICIENT ATTENTION IN ELEMENTARY 
SCHOOLS ? 


HE progress of the last decade in elementary school geography 
- work, evidenced as it is by better methods of presentation, 
improved texts, more logical courses of study, more inquiring 
teachers, and an enlivened public opinion, is encouraging and most 
pleasing. Isit not possible, however, that in our satisfaction at progress, 
we have neglected one important element, namely, the time schedule in 
the curriculum? 
How can thought work be developed and discipline given, even under 
the most favorable conditions of equipment, unless there is adequate 
time for such work? Memoriter work may be secured through cramming, 
but the emphasis of the “causal notion” rightfully decreases, though 
it does not and should not eliminate, memoriter work. Here is the 
theoretical difference between the old and the new. 

In fact, however, the new in many cases is, and under the circum- 
stances must be, memoriter work, because the time allowance for 
“covering” a certain ground permits of no other result. What training, 
for instance, can come from 120 minutes devoted to the following series 
of topics proposed for sixth grade work? 

Northern Africa. Under control of various nations. Political divi- 
sions. Sahara—French; small section Spanish; area; surface; means 
of travel. 

Egypt (and neighboring British territory). The Nile; its impor- 
tance; agriculture. People; progress due to British direction. Suez 
Canal; agreement among nations concerning it. Cities. 

The Barbary States. Location—climate; products; capitals. Trip- 


oli (Turkish), Tunis and Algeria (French), Morocco (independent). 


Conditions in Morocco with regard to progress. 
Southern Africa. Comparison with Northern Africa. Dutch settle- 
ment at Cape Colony. Emigration to Transvaal and Orange Free State; 
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discovery of gold; Boer war; result. Industries, products, climate. 
Mineral wealth (diamonds). Commerce and cities. Portuguese and 
German possessions. Compare Southern Africa with Southern South 
America in products and importance. 

Not only is there a tendency to crowd individual grades, but the 
total amount of time devoted to geography in the elementary schools 
as a whole is often grossly, one might say grotesquely, inadequate. 

In the course of study adopted for Greater New York last year, 
English, History, Mathematics, and Geography together are given less 
than one-half of the total school time in the eight grades. Geography 
receives less than 4 per cent of the total weekly time scale and has five 
minutes more time a week than has history. The work of geography 
is concentrated in the fourth, fifth, sixth, and seventh grades, though 
it should be noted that there is a very small amount of geographical 
nature study in the second and third grades. 

Such a condition of affairs in reference to a subject which has long 
been and still is one of the four fundamental subjects in the curriculum 
is undoubtedly an extreme case. It is not, however, so extreme as to 
be particularly individual, and herein lies the danger. We are so accus- 
tomed to seeing the newer subjects almost replacing the old that we are 
not surprised at any allotment of time. We quietly acquiesce and 
accept what we do not approve, perhaps unconsciously taking comfort 
in the thought that the pendulum must turn back in its course before 
long, and that there are better times coming. 

Surely physical training, nature study, including elementary science, 
hand-work, and music, have a right to a place in the curriculum, and 
have proved their extreme value as factors in elementary education. 
It is obvious that to introduce the new must mean a reduction of the 
time to be given to the old. Have we gone too far in this reduction? 
Has any one of these subjects as yet proved its right to have more time 
than either history or geography? Are our curricula symmetrical or 
lopsided? Are we sacrificing the essential for the relatively less valu- 
able? Does geography deserve more or less time than it now receives? 
We think it deserves more, and believe that if the geography specialists 
are as insistent in their demands as are the specialists in the newer sub- 
jects, geography will hold its own from now on and perhaps regain some 
of its lost prestige. Let us work toward this end, not in the interests of 
the subject, but primarily because we believe that geography has proved 
its value and that the best interests of the children in our schools require 
more and better geography. 
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REVIEWS 


Commercial Geography. By Jacques W. Redway. Size, 6x3? inches. Pp. 
viii and 406. Chas. Scribner’s Sons, New York, 1903. 

Redway’s Commercial Geography is the latest addition to the rapidly growing 
list of commercial geographies written by well-known American authors. 

The volume before us contains thirty-four chapters. It is, like most of the 
recently published texts on commercial geography, capable of division into four 
parts. There is, first, a general discussion of commerce of 87 pages, next a descrip- 
tion of the commodities of trade covering 122 pages, then an account of the 
industries of the United States of 51 pages, and finally a review of the productive 
industries of the remainder of the world covering 137 pages. - 

The first seven chapters embrace introductory elements on commerce, a brief 
history of commerce, a discussion of the topographic and climatic control of com- 
merce, a description of the means of transportation, and an enumeration of the 
factors governing the location of cities. All of these chapters are well done except 
the first, entitled ‘‘General Principles,’ which, to the reviewer’s mind, is too simple 
and too indefinite. The classification of industries adopted here does not include 
all the common industries later mentioned and distinctions are not always clearly 
drawn. The climatic and topographic control of commerce is well discussed, as 
are also ocean and inland navigation and transportation by rail. The chapter on 
factors in the location of cities and towns is interesting, but not sufficiently 
inclusive. All our American commercial geographies have thus far failed to give the 
proper emphasis to the principles of economics necessary to an understanding of com- 
mercial geography. For instance, some idea of the function of a market and of the 
economy of urban conditions through the application of the principle of production 
on a large scale might have prefaced the discussion of the general relation of cities 
to industrial society to elucidate the subject; and, in the further development of 
it, the complex way in which commercial forces enforce physical conditions and 
regulate the frequence and distribution of cities might have been attempted, 
applying, for example, the principles of railway transportation so compactly stated 
on pages 69, 70, and 71. 

The description of the commodities of trade occupies nine chapters, and 1s, as 
a rule, well done. This is a kind of material which it is hard to present except in a 
catalogue form, and which yet must be so arranged and treated that the vital 
relations in trade may be constantly brought out. To give too much is to make the 
text monotonous; to give too little is to make it invaluable. Between these 
extremes is the happy mean as to, quantity which the author has very closely 
approached. 

The remainder of the book is devoted to the regional commercial geography ot 
the world. The reviewer does not believe that progress in an understanding of the 


' princip!es of commercial geography, nor effective codrdination in the science can 


be brought about by such a representation of the facts of the subject. As yet, 
however, few authors in this field have succeeded in departing far from this regional 
treatment, inherited from the elementary school texts of to-day, and passed down 
to them from the “grammars” of nearly two centuries ago. 
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The author has presented his facts with a good distribution of space, so that the 
relative importance of foreign countries is indicated by the attention they receive. 

The book is typographically pleasing, and is well printed. It has many features 
which make it seem less forbidding than some books on the same subject. It isa 
rival and not a superior to its colleagues in the field of commercial geography, and 
hence does not represent the progress that every new book in any field should 
mark, Ded. 


NEWS NOTES 


All interested are reminded again that suggestions for the Educa- 
tional Program of the Eighth International Geographic Congress should 
be sent to the senior editor of the JouRNAL at the earliest possible date. 


Prof. D. C. Ridgley, formerly principal of a grammar school in 
Chicago, has been made head of the Department of Geography at the 
Illinois State Normal University, Normal, Il]. Professor Ridgley goes 
to his new position qualified both by training and experience to place 
the work of geography on a high plane. 


Educational Papers of the International Congress of Geog- 
raphy.—The October and November numbers of the JouRNAL OF 
GEOGRAPHY will contain the most important papers on Educational 
Geography to be read before the International Congress of Geography 
to be held in Washington, D. C., 1904. 


Mr. Robert M. Brown, formerly instructor in physiography at the 
High School, New Bedford, Mass. has been appointed as instructor in 
geography at the Normal School, Worcester, Mass. Mr. Brown will 
be known to the readers of the JouRNAL as an author of several valuable 
papers. Other papers of a similar nature may be expected from him 
in the near future. 


The Sea of Azov.—The daily papers reported in the middle of 
December that the Sea of Azov had suddenly - receded, exposing the 
bed for several miles off shore. Vessels were left high and dry and 
the sand was thrown ashore, causing great damage. The shore of the 
sea has very gentle slopes, and thus a slight depression of the sea floor 
or a strong wind which could hold the water back would cause a large 
area to be exposed. The greatest recession was reported from Tagan- 
rog, one of the important ports of the Russian Empire, because of its 
proximity to the wheat fields. 
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Supplement to the Journal of Geograr 


A MAP OF 


THE -_DELTA‘ OF 
MISSISSIPPI RIVER 


Reduced from the Coast Chart No. 194, the United States 
Coast Geodetic Survey. 


Scale 


Published March, 1895. 


W. W. DUFFIELD, Superintendent. 
Verified, B. A. COLONNA, Assistant in charge of the office. 


J. F. Moser, Lieutenant-Commander, U. S. N., 
Hydrographic Inspector. 


This edition shows the survey of Cubits Gap, by H. L. 
Marindin, Assistant in 1887; the Topography West and , 
South of the River with the Hydrography of Grand Pass, 
by C. Hosmer, Assistant in 1884; and the shore line at 
Head of Passes with the Hydrography of South Pass by 
the United States Engineers in 1896. ; 
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